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The talk is divided into three sections:

• Introduction

• EPS-SG Observation Missions

• Preparing users for EPS-SG
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Current EUMETSAT operations in space: 10 satellites

METOP-B & -C 
(Local Equator Crossing Time - 9:30 AM)

LOW EARTH, SUN-SYNCHRONOUS ORBIT

EUMETSAT POLAR SYSTEM (EPS)  / 
INITIAL JOINT POLAR SYSTEM

JASON-3 (63° incl.)

LOW EARTH, NON-SYNCHRONOUS ORBIT

OCEAN SURFACE TOPOGRAPHY MISSION, 
SHARED WITH CNES/NOAA/EU

METEOSAT-8 (41.5° E)

GEOSTATIONARY ORBIT

METEOSAT 2ND

GENERATION PROVIDING 
INDIAN OCEAN DATA 
COVERAGE SERVICE (IODC)

METEOSAT-9, -10, -11

GEOSTATIONARY ORBIT

METEOSAT 2ND GENERATION

TWO-SATELLITE SYSTEM

FULL DISC IMAGERY MISSION (15 MINS) (METEOSAT-11 (0°))
RAPID SCAN SERVICE OVER EUROPE (5 MINS) (METEOSAT-10 (9.5°
E))

METEOSAT-9 STORED IN ORBIT (BACKUP)

SENTINEL-3A & -3B (98.65° incl.)

LOW EARTH, SUN-SYNCHRONOUS ORBIT

COPERNICUS SATELLITES DELIVERING 
MARINE AND LAND OBSERVATIONS

SENTINEL-6 Micheal Freilich (66° inl.)

LOW EARTH, DRIFTING ORBIT

COPERNICUS OCEAN SURFACE 
TOPOGRAPHY MISSION SHARED WITH 
CNES/NOAA/NASA/EU
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Relative impact on NWP: satellite obs vs other obs

Source: Met Office, UK

Metop-A, -B, -C - 25%
NOAA JPSS/S-NPP - 22%
GEO satellite observations - 15%
Other LEO satellite observations - 11%
Other Radio Occultation observations - 5%
In-Situ/Conventional observations - 22%
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Hurricane Forecasting and Tracking: Hurricane Irma

• Source: ECMWF (2018)
Forecast with satellites

Forecast without satellites

700hPa humidity and wind 

initial conditions with satellites

700hPa humidity and wind initial 

conditions without satellites

Red shading humidity > 95%

Source: ECMWF (2018)
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EUMETSAT FUTURE: TWO HIGHLY INNOVATIVE PROGRAMMES

METEOSAT THIRD 

GENERATION (MTG)

MTG-I

Rapid Scan Service

MTG-S

Sounding Service

MTG-I

Full Scan Service

EUMETSAT POLAR SYSTEM –

SECOND GENERATION (EPS-SG)

METOP-SG A

Sounding and Imagery

Metop-SG B

Microwave Imagery
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EPS-SG full operational configuration

Metop-SG A
Sounding & Optical Imaging

Launch of Metop-SG A1 – Q2 2024

Metop-SG B
Microwave Imaging and Sounding

Launch of Metop-SG B1 – Q1 2025

• Same orbit as Metop
 sun-synchronous,
 832 km mean altitude
 09:30 local equator crossing

time
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EUMETSAT MISSION PLANNING
03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40YEAR...

METEOSAT SECOND GENERATION

METEOSAT THIRD GENERATION

EUMETSAT POLAR SYSTEM (EPS)

MTG-I-1 : IMAGERY

MTG-S-1: SOUNDING

MTG-I-2: IMAGERY

MTG-I-3: IMAGERY

MTG-S-2: SOUNDING

MTG-I-4: IMAGERY

METOP-SG A: SOUNDING AND IMAGERY

METOP-SG B: MICROWAVE IMAGERY

JASON (HIGH PRECISION OCEAN ALTIMETRY)

COPERNICUS

SENTINEL-3 A/B/C/D

SENTINEL-4 ON MTG-S

SENTINEL-5 ON  METOP-SG A
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METEOSAT-8

METEOSAT-9

METEOSAT-10

METEOSAT-11

SENTINEL-6 MICHAEL FREILICH
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SENTINEL-6B 

JASON-3
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EPS-SG Mission Objectives

• Primary mission: further improve observational inputs to Numerical Weather 
Prediction models.

• Continuation and enhancement of service from mid morning polar orbit in 
2024 – 2043.

• Significant contributions to other real time applications:
• Nowcasting at high latitudes 
• Marine meteorology and operational oceanography 
• Operational hydrology
• Air quality monitoring

• Climate monitoring: expand by 20+ years the climate data records initiated in 
2006 with EPS (first generation). 
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EPS-SG mission capabilities

 Major improvements to all EPS observation missions

 Infrared and microwave sounding

 Optical imagery

 Scatterometer

 Radio occultation

 New imagery missions:

 3MI: first operational imaging polarimeter

 MWI: microwave imagery of precipitation

 ICI: Ice Cloud imagery

Metop-SG payload
Metop-SG 
satellite

Infrared Atmospheric Sounding Interferometer – New
Generation (IASI-NG)

A

Micro-Wave Sounder (MWS) A

Visible-Infrared Imager (METimage) A

Scatterometer (SCA) B

Radio Occultation (RO) A and B

UV-VIS-NIR-SWIR Sounder (Sentinel-5) A

Multi-viewing, -channel, -polarisation Imager (3MI) A

Micro-Wave Imager (MWI) B

Sub-mm wave Ice Cloud Imager (ICI) B
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EPS-SG overview video:
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Microwave Sounder (MWS)

Obs Freq.
(GHz)

AMSU-A/
MHS

MWS

23.8 48 km 40 km

31.4 48 km 40 km

50-58 48 km 20 km

89 48 km/ 16 km 17 km

157-167 16 km 17 km

183-191 16 km 17 km

229 N/A 17 km

Objectives / products
• Temperature/humidity profiles in clear 

and cloudy air

• Cloud liquid water total column

• Imagery: precipitation

Ch 1

Ch 2

Chs
3 to 16

Ch 17

Ch 18

Chs 19-23

Ch 24

AMSU-A
MHS
MWS
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Tropical Cyclone Mekunu

Microwave Warm Core

https://www.eumetsat.int/microwave-warm-core-tropical-cyclone-mekunu
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IASI-NG instrument - – New features compared to IASI

 Spectral coverage: 645 - 2760 cm-1

 Spectral sampling (0.125 cm-1) and resolution of 0.25 cm-1 

 Better than IASI (0.25 cm-1 and 0.5 cm-1 respectively)

IASI-NG is a continuation of the IASI mission: Michelson interferometer

IASI

IASI-NG

 Swath of 2200 km and pixel size is 12km at nadir

 Detector: 4x4 pixels (100x100 km)

 Half of the IASI radiometric noise (0.25K)
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IASI-NG Products

Temperature,
Humidity 

profiles

Cloud mask,
fraction,

top height

Sea surface 
temperature

SO2

Carbon monoxide

Dust index

Land surface 
temperature 

and emissivity

Ozone

NH3

GHG

http://www.google.de/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiZl-un7o7VAhUDPVAKHTT1AoYQjRwIBw&url=http://podaac.jpl.nasa.gov/datasetlist?ids=Sensor&values=IASI&psig=AFQjCNFyV-AciEgbDw98wr8hRU_tKDUBFA&ust=1500330889620210
https://www.google.de/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj00tbm7o7VAhXBJFAKHXBWCiwQjRwIBw&url=https://www.livescience.com/27295-volcanoes.html&psig=AFQjCNErBjDslmdj2qNpnaeOqEW9PEy3CA&ust=1500331014355771
https://www.google.de/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwifh4Xv747VAhWNYVAKHZBDDlEQjRwIBw&url=https://www.eumetsat.int/website/home/News/DAT_3008721.html&psig=AFQjCNGqvx4R6snoLCfH0tm3KcLw5vTNPQ&ust=1500331280774564


www.eumetsat.int

EUM/IM/TEM/21/1250548, v1A, 26 January 2022 16

Impact of hyperspectral sounding on forecast skill in regional NWP

Guidard et.al, QJRMS, 2011
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EPS Heritage: GRAS

Objectives / products

 Refractivity profiles at high vert. resolution

 Temperature / humidity profiles

 PBL top and tropopause height

 Ionospheric electron content

Radio occultation sounding (RO)

Breakthrough

 Tracking of GPS and Galileo satellites to double the 
number of occultation measurements

 RO mission on board Metop-SG A and B satellites.
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Visible and Infrared Imagin mission: METimage
METimage on board EPS-SG will:

• Provides continuity to

• AVHRR (Advanced Very High Resolution Radiometer) series on board the EPS and NOAA satellites 
and

• VIIRS on board NOAA satellites.

• Great improvement with respect to AVHRR and comparable performance with respect to VIIRS

METimage

• Number of channels: 20 (from ~0.44µm to 
~13.3µm)

• Spatial resolution: 500m
• Swath: 2800 km
• Dynamic surface auxiliary data (albedo, 

surface emissivity)
• Dynamic snow/ice auxiliary map
• Auxiliary forecast with every 1h step

AVHRR 

• Number of channels: 5 (from ~0.6µm to 

~12µm)

• Spatial resolution: 1km

• Swath: 2900 km

• Static surface auxiliary data (climatology)

• No snow/ice map

• Auxiliary forecast with every 6h step
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METimage - Additional Spectral channels 

Wavelength Region Metop AVHRR Metop-SG METimage Information from 
additional channels

Visible (µm) 0.63, 0.865 0.443, 0.555, 0.668, 
0.752, 0.763, 0.865

Aerosols, Clouds (cloud 
top height)

Near Infrared (µm) 1.61 0.914, 1.24, 1.375, 
1.63, 2.25

Water vapour Imagery, 
Total water vapour
column, cloud

Infrared (µm) 3.74, 10.8, 12 3.74, 3.959, 4.05, 
6.725, 7.325, 8.54, 
10.69, 12.02, 13.345

clouds (cirrus clouds, 
cloud microphysics), 
temperature profile 
information
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Enhanced  Spatial Resolution 

1km 250 m

03 June 2021, 10:45 UTC  Aqua MODIS, over Finland 

500 m
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Slide: 21

METimage primary products

Primary products to be derived from the VII mission are:
•

• Cloud observations including microphysical analysis
• Water-vapour imagery
• Aerosol observations
• Polar Atmospheric Motion Vectors (AMVs)
• Earth surface albedo
• Vegetation
• Cryosphere (snow, sea and land ice imagery)
• Fire detection
• Surface temperature (land and sea)
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EPS-SG Scatterometer

• Metop – ASCAT

• Frequency 5.255 GHz (C-band)

• Swath width 550 km 

• Spatial resolution 50 km 

• Incidence angles 

• 25° to 53° (mid beams)

• 34° to 65° (side beams)

• Polarisation: VV

Metop SG – SCA 

• Frequency 5.355 GHz (C-band) 

• Swath width ~650 km

• Spatial resolution 25 km

• Incidence angles

• 20° to 53.7° (mid beams)

• 28.4° to 65° (side beams)

• Polarisations: VV plus HH + HV + VH on mid-
beams for improved high winds retrieval

• Provide information on the intensity and direction of ocean surface wind 
• Soil moisture
• Snow equivalent water
• Sea-ice type
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Scatterometer observations for Tropical cyclones

Metosat-8 IR10.8 channel with Metop-A ASCAT winds overlaid, 27 Oct  00:00 UTC.

Tropical cyclone Kyarr:  Wind Speed and Direction Typhoon Haiyan: Assimilation of Scattermoter data

De Chiara et.al, ECMWF Technical Notes, 2016https://www.eumetsat.int/active-indian-ocean-tropical-cyclone-season

https://www.eumetsat.int/active-indian-ocean-tropical-cyclone-season
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EPS-SG Microwave Imaging Missions Objectives

• Provision of cloud and precipitation products

• Support Numerical Weather Prediction at regional and global scales

• Nowcasting and very short-range forecasting at regional scales

• Support observations of sea ice parameters and snow cover, snow water equivalent, sea 
surface wind.

• Continuity of measurements of key microwave imager channels as observed by SSM/I, TMI, 
SSMIS, AMSR-E, GMI, in support of long-term climate records

MicroWave
Imager 
(MWI)

Ice Cloud 
Imager
(ICI)

• Provision of ice cloud products for climate monitoring

• Support the validation of ice clouds models and the parameterisation of ice clouds in weather 
and climate models

• Fill observational gap: provide information on non-precipitating ice that are not covered either 
in the optical/thermal IR or in the mm-wave range
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MWI and ICI TB simulations (hurricane “IKE” , 06/2008) 

Total Column Water 

Vapour, liquid and 

frozen hydrometeors, 

sea ice, snow cover, 

wind speed, surface 

emissivity

ICI channels:

Ice Water 

Path and ice 

particles size

Cloud slicing

243.2 and 668 GH V and H polarisation for ice 
habits and orientation

183.31 GHz water 
vapour profiles and 
snowfall. Cloud 
slicing

light 
precipitation 
and snowfall,
cloud slicing
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Objectives / products
• Aerosol – optical thickness, particle size, 

type, height, absorption
• Volcanic Ash
• Cloud phase, height, optical depth
• Surface albedo

Multi-viewing multi-channel multi-polarisation Imaging (3MI)

Multi-view: 1 ground target is seen 14 times 

Multi-channel (12 channels from 410 to 2130 nm)

Multi-polarisation (9 channels with -60°, 0°, +60° polarisers)
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²

ICE CLOUDS

PRECIPITATION

AEROSOLS CLOUD LIQUID WATER 

CLOUD DROPLET RADIUS

NEW MEASUREMENTS FROM EPS-SG
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Preparing Users for EPS-SG
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MTG UP and EPS-SG UP: High Level Schedule

Core Themes
• Test Data and Format Support
• Science support
• User Information and Communication
• Training
• Data Access

MTGUP

EPS-SG UP

MTGUP: Tranche 2 - Entered L-1 years phase for MTG-I1
Entered L-2 years for MTG-S1

EPS-SG UP: Phase 2
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EPS-SG Test Data and Format Support – Test Data schedule
Product Generation
Function

Test data v1 Test Data v2 

SAT-A MWS L1-L2 Delivered (December 2019) Delivered (December 2022)

RO Delivered (December 2019) Delivered (January 2022)

METimage L1 Delivered (February 2020) Delivered (January 2022)

METimage L2 + CM Delivered (June 2020) Delivered (January 2022)

3MI L1b Delivered (February 2020) Delivered (March 2022)

3MI L1c Delivered (April 2020) Delivered (March 2022)

3MI L2 + MAP Q2 2022

S5 L1 Q3 2022

S5 L2 Q2 2023

IASI-NG L1D Delivered (February 2020) Delivered (March 2022)

IASI-NG L2 Delivered (April 2021) Q1 2022

IASI-NG L1C Delivered (February 2021) Q1 2022

SAT-B MWI – ICI L1 Delivered (February 2021) Q4 2022

MWI – ICI L2 Delivered (February 2021) Q4 2022

SCA Delivered (June 2020) Q4 2022

• Test Data V2:
• updated instrument design 

and processing algorithms
• updated format specifications
• three orbits of data

• Test Data V1 and V2:

EPS-SG Test Data

https://www.eumetsat.int/eps-sg-user-test-data
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User Preparation Webinar Series on Next-Generation Meteorological Satellites (MTG, EPS-SG)

• Overview of measurement principles 

• L1 and L2 product generation

• Formats, test data and dissemination

• Application perspectives

• Open participation

• Collaboration with SAFs, external 
experts

Observation Mission Dates Participants Countries Q&A

IRS and IASI-NG 13-14 Oct 2020 153 32 38

LI 16-17 Feb 2021 217 49 64

SCA 20-21 May 2021 144 40 31

FCI and METimage 8-10 Jun 2021 174 33 103

3MI 14-15 Jun 2021 130 33 46

MWI/ICI/MWS 12-13 Oct 2021 122 30 45

RO 27-28 Oct 2021 70 26 38

UVN/UVNS Q2 2022

• In 2020-2021, online User Preparation Webinars on all next-generation Observation Missions and key Applications

Recordings, presentations, Q&A available online:
MTG resources | EUMETSAT Website

EPS-SG resources | EUMETSAT Website

https://www.eumetsat.int/mtg-resources
https://www.eumetsat.int/eps-sg-resources
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Development of material for MTG and EPS-SG applications and training

• EUMETSAT Training team
• Application guides

• Case studies

• Jupyter notebooks

• Simulators

• EUMeTrain –
EUMETSAT training 
project
• Product guides

• RGB quick guides
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Prototype Web-based Satellite Sounding Training Application

• An easy web interface to
• Simulate radiances and jacobians from satellite sounders
• Perform retrievals of temperature, humidity and other parameters
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Containerized Applications

https://sounding.trainhub.eumetsat.int/
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MTG and EPS-SG Observation Mission videos

• One animation per instrument
• Spectral and geometrical characteristics of the instrument

• Visualisation of L1 and L2 products

• Links to completed MTG videos
• FCI https://youtu.be/dSghwvFt8U8

• LI https://youtu.be/EQJVo-OVvi4

• Sentinel-4 UVN  https://youtu.be/Mj9szNkmu7c

• IRS nearing completion

• EPS-SG Videos
• Kicked off IASI-NG

• Aiming to complete by Q3 2022

https://youtu.be/dSghwvFt8U8
https://youtu.be/EQJVo-OVvi4
https://youtu.be/Mj9szNkmu7c
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EPS-SG Data Products

Ref.:

Products by EUMETSAT
• Central facility
• Satellite Application 

Facility

Click this link on EUMETSAT 
Webpage:
EPS-SG Data and Products

https://www.eumetsat.int/website/home/Satellites/FutureSatellites/EUMETSATPolarSystemSecondGeneration/EPSSGData/EPSSGdataandproducts/index.html
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Summary of EPS-SG Mission
• EPS-SG will continue to be a key provider of information to improve Numerical 

Weather Prediction (NWP) in Europe and worldwide

• EPS-SG also supports operational oceanography by providing ocean surface wind 
vectors, sea surface temperatures, and sea ice cover 

• Atmospheric composition applications particularly monitoring and forecasting of 
air quality, ozone, aerosols and volcanic ash, and surface ultra-violet radiation, will 
be served with high spectral and spatial resolution 

• All EPS-SG observation missions will support climate monitoring, based on the 
production of relevant Climate Data Records involving also heritage observations 
from the EPS Programme.

• More Information available at: https://www.eumetsat.int/metop-sg

https://www.eumetsat.int/metop-sg
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Thank you!
Questions are welcome.


